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(54) yCTPO&CTBO A/lfl PEMOHTA 06CAA- 
H01* KOflOHHbl 

(57) |/»3o6peTenwe othocmtc* k peMOHTMO-u30- 
/ihumohhwm pa6oTaM o6caAHwx KO/tOHH ne<t>- 
TeraadBWX cicaaxMH aa» BoccTaHOB/ieHwa nx 
repMeTMHHOCTvi. Ue/ib- noouuieMwe HaAe*Ho- 
cth ycTanoBKM MeTa/wivmecKoro n/iaCTwp» 
(MF1). B KOpnyce ycTpoftcxBa ycTanOBAeMbi 
3AeKTpoABwraTe/ibc peAyKTopoM, rwAPonacoc 
n rMApouM/iwM/iP c rio/ibiM nopujHeM n ujto- 
kom. noA M(l na aa/iy xopnyca ycTaHoa/iena 
pacxa-iNBaioma* ro/iOBica (Pf). B hhnm^ 



tm Kopnyca c ao3Mo*HoCTbio B3auMOAertCTBwa 
c MD pa3MeiueH ynop c xecnco CB»3aM«WM c 
hum npwaOAOM ero oceeoro nepeMemeHH*. 
HdA Pr pacno/io*eH AopHMpyjomMfl KOHyc. 
ycraHOB/ieHHUft Ha unroxe c BO3M0*HocrbK> 
B3awMOAe^CTBvi» c MR. npwBOA nepeMeine- 
MM»ynopaBwno/iHeH b 8HAeAM0tj>epeHui/ianb- 
Moro nopuJHfl. ycraHoe/ieHHoro a xopnyce h 
o6pa3yioiuero c ero cTeH*3Mn ABe KaMepu. 

OAHa M3 KdM6p rV4ApaBilMHeCKM CeH3aH3 KBMa- 

/iom c nonoCTbK) MarMeTaHMR, a Apya* - APy- 

TMM KflHa/IOM C flO/IOCTblO BC3CU83MMJJ 

rviAPOMacoca. Me>KAy co6ot* KaMepw csasaHbr 
KananoM c pacnonoxeHHbiM b hcm o6p8thwm 
ic/ianaMOM co ujtokom. KoHyc. npoxoA* "O MP. 
Ae<t>opMUpyeT ero b umamhaP " npw*wMaeT k 
p^MOHTwpyeMow Tpy6e. flepeMeiuacMan 
Bc/ieA 3a KOHycoM PT coaAaer Aono/iMMTe/ib- 
Kyio n/iacTMHecKyK) ,ae<t>opMaumo. flpw aoctw- 
acennti aapxMero no/roxenv** PT cbohm 
topuom B03ABvtCTBye*r «a iutok icnanana. koto- 
pwfc or^puBaeT Aociyn pa60MBw 3KHA*OCTtf M3 
KaMepw H3A nopuiHeM no KaHd/iy b no/iocTb 
BcacbiBaHM* rwAPOHacoca. KoHtaxTHaa nno- 
maAb n yaepxwaaiomee ycw/iwe Mfl na cTe«Ke 
o6c3A«ow KOnOMHW AocTaroMMbJ a"« eroyAep- 
xanMjj. 1 nn. 
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M3o6pereHne othochtch k ycrpoPiciBaM 
AAfl peMOHTHO-M30/ifluwpHHbix paGoi o6caA- 
hwx KO/iOMri ne4>Tera30BWx CKBax*H c uenb»o 

BOOCTartOBAeMVI« HX repMeTMMKOCTM. 

Mvte MaAe^KMOCTM ycTSHOBKM Mera/i/iimeCKoro 
nAacTwpfl. 



Ha sepTe*e cxewainMHO n3o6pa^eHO 
npeAAaraeMoe ycTpoftCTeo aap peMOMra 06- 
caA«o^ KOnoHKU, npoAO^bMWM pa3pe3. 

B uMAMHAP^ecKOM Kopnyce 1 yCTpowCT- 
oa. cnycicaeMoro b cKBa>KMny Ha Ka6ene 2. 
pacno/io*eH aneKipoflBuraienb 3 c peAy^ T o^ 
pOM 4. Aey^^y^^epHWM ruAPonacoc 5 c Bca- 
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cbi8a>ou;wMH 6. MarHeiaie/ibHWMM 7 n p^AY"- 
uviohhwm 8 KJianaHaMw. .wapoum/iwhap 9 c 
nonbiM nopairteM 10 vi uitokom 1 1, AM<J>4>epeH- 
uuanuHwa nopu;eHb 12, RB/taK>mnwc« npMBO- 
AOm oceaoro nepeMeuieHMfl ynppa 13. w 
*eCTXO C HUM C8&33HHWV1, AOpHHpYKWM* XO" 

Hyc 14 c noAnpyxuneHHbiMM n/taBaK>mnMw 
nnauiKam 15. pacxaTUBawma* rom)BK3 IB n 
npoAonbHO-ro<(>pvipOBaKMwPi Mexan/wMeCKvift 
rmaCTwpk 17. Pa6osi/ie no/tocru rwApouwnnH- 
Apa 9 m novioro nopum* 10 ruApaBAUMecxM 
CB^3dHbt MeacAy co6ofl no xaHa/iy ^ «epe3 noA- 
rtpyxvmeHHWM aonOTHwx-nepexmoMaTertb 18. 
KaMepa, o6pa30B3HHaa crreKKaMM jcopnyca w 
AH(J><t>epeHUMaAbHbiM nopujHCM 12. rvtApaann- 
MecKw cBHaana no xana/iydc no/iocibio narne- 
TaHun rwAPonacoca. 

Apyraa xawepa, o6pa30B3HHaa CTenxaMii 
Kopnyca n A*<M >e P e > 4l * via/lbMblM nopwHeM, 
rnApae/>wMecKM cfc*3aMa c nonoctbio Bcacwaa* 
HMfl rviAPOHacoca xaRanoM#. 

B AM<t>'4>epeMUManbHOM nopume aha cbr- 
aw ofievix xaMep Buno/men icaHan c axcwanbHO 
pacnonojKeHHbiM oGpaTHUM xnananoM 19 c 
B«CTyna»otui4M 1*3 KOpnyca ujtokom, B wcxoa- 
hom nonoacenvivt xnanaH 19 3axpbir m pa3Ae/ia~ 
er xaMfcpw, o6pa30BaHHbie 

AM4><t>epeMuwanbMWM nopujneM 12 co CTenxa- 
MMicopnyca. BHyTpeHMflfl nonocTbycTpovtaTBa 
3anonneMa paSoMeft xwAKOCTbio m cKOMnfiH- 
cwpooaMa C BHeuiHew ckbsjkmhhow cpeAOii 
3nacWHHUM KOMneHcaTOpOM 20. AopMnpyio- 
mvift xcwyc 14 m pacKaTbiBaK)uia« ronosxa 16 

yCTaHOflneHbl M3 KOHU,© nOflOTO IUTOK3 1 1 . npw 

3TOM;papKaTW8aioiua« ronOBxa xwHeMaTMHe- 
ckvi CB«36Ha c 3/ieKTpoABitraTefleM 3 nepe3 
T^neciconiisficicwvi aan 21 xopnyca. ycTanoB- 
neHM«ft Ma qnopax xaMeMwa e nonoM urroxe 1 1 . 
nopujHe 10.CB«3aHKuviC hvim Ban 22 m nnane- 
TaptiWM peAy^Top 4, Ha oa/iy 22 ycTanoBnen 
3KCueHTpMK 23,cny*atuvi& npuaoAOM AByx 
njiyHxepoa ruAPOHacoca 5. 

npoAOAbHO-ro<J>pMpoBaMHbii?» Meran/iHHe- 
ckhwi n/iactbipb 17 b TpancnopTHOM no/iowe- 
huh pacno/io*eH MeXAy. T.e. yAep*"BaeTC» 
AopHwpyiOmwM KonycoM 14 m ynopOM 13. 

3a*penneHWH ycTpoftcTBa b xonoHHe 
oho cHa6xeHO ynopHwMW ujAnncaMK unw hko- 
Phmm (ne noKa3aHb»). 

ycTpoftcTBO pa6oTaeT c/ieAyomuM oopa- 

30M. 

Ha MMTepaane npoBeAeHw* pcmohtho- 
M3on»UMOHMbix pa6oT no xa6e/uo 2 Bxn»onaeT- 
c« 3/ieKTpoABMrarenb 3. KOTopbivi nepe3 
3KcueHTpwK23 npMBOA^T b Ae^ciBue nnyH)Ke- 
pw rviAPOHacoca 5 w oAMOBpeMenHo bo spame- 
Hue nepea Ba^u 21 m 22 paCKBTWBajoiMyK) 
ronoaicy 16. HepBOMasanbHO Kopnyc 1 npn6o- 

pa 33HKOpWB3eTC« Q lCO/10HHe Tpy6. 3 33TeM 

pa6oHafl >KHAKOCTb no KaHa/iyJoT rwA0o«aco- 
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ca nocTynaeT d kaMepy h3A AM<j><t)epcHuvia/Jb- 
hwm nopuiM€M 12 n paGoMee jxasneHHe Mepe3 
ynop 13 yAep^^BaeT npOAO/ibMO-rocppup08aH- 
nvvi MeTan/iMsecKMM n/iacTwpb 17. flpn 3Tom 
o6paTHbiCi Knanan 19 aaKpur. 

flocne AOCTM>Keriw« HeoGxoAWMoro AaB^ie- 
HMfl noAnpyxwneH HUk* 3onoTHv»K-nepeicnK)Ma* 
Tenb 18 nepeMecTMTca bhms ao ynopa. 
oTKpwBa^ AOdyn pa60Hew >«cmakocth no Kana- 
ziyanoA nopiueHb 10 ^^iAPO^wn.MHAPa 9. 

JDlopHMpyKHAMft Konyc 14, npoxoA« no 
nnacrupio 17, 4>opMnpyeT ero e um/imhap m 
npwiKMMaeT x peMOHTupyeMO^ TpY6e. a ero 
n/idBaK>iuwe nnaiuKM Kanu6py>oT. co3AaBan ra- 
paHTMpoBaMHUM HaT»r. nepeMeiuaewafl acneA 
3a AopH^pywmwM xonycoM 14 pacxaTbifiaio- 
^br ro/ioaxa 16 co3AaeT AononHMTe/ibHyw 
n/iacTvmecxy»o Ae«J>opMauviK> n/tacTwpp 17 no 

M3KpO- H MMKpOKepOBHOCTflM BMyTp6HH0i^ 

•CT6HXM o6caA«oi?i KonOHMW v\ ynposKneT ho- 
BepxMOCTHwvi ci\o* enyTpeHHea noaepxHoc™ 
n/iacTbipp 17. npvi AOCTwxceMWM aepxHero no- 
no>xeHwfl AopwupyiOLuan ronoaxa 16 cbowm 
topuom B03Aet?tcTByeT na qjtok KAanaHa 19, 
xoTOpwfi OTKpbiBaeT AOCTyn paGoMe^t ^via^o- 
cth w3 xaMepu h3a A^<{>1>epeHMiia^bMbiM nop- 
uiHeM 12 no xanany 4 b nO^ocTb BCacuflaHua 
rwAPOHacoca. 

S 3tom nonoxeHwii xoHTaxtMaa nnomaA^ 
n yAepxMBa»oiuee ycwnwe nnacTupa 17 «a 
cieHxe o6caAHO« ko/iohhw AOdaTOHMw tin* 
eroyAepxcMBaHMB n An4>4>epenuvianbHyft nop- 
iueHb 12 BMecTe c nopHwpyjomwM xoMycoM 14 
M pacK3TbiBa»oiMe^ ronoaxOM 1 6 nepeMecrviTCP 
BBepx, o6ecneswiBaft no/iMbiCi wx bwxoa vis n/ia- 
CTblpfl 17. 

Hocne aaaepweHMq pa6orw no yctanoBxe 
nnacTbipa 17 snexTponpwBOAOM 3 o6ecneMM- 
Baerca oc8o6o>KAeHMe xopnyca npw6opa ot 

CieHXU 06C3AHOI^ KOnOHHbl M 33TeM ycTpoftcr- 

bo TpaHcnoprnpyeTCw Ha noeepxwocTb 

OopMyna n3o6peTeHn» 
• YCTpOPlCTBO aa« peMOHTa o5caAHOM xo- 
aohhw, BXjiK)MaK5vuee xopnyc, ycTanoBneHHwe 
b H6M aneKTponpuBOA c peAy*TopoM. tmaPO" 

M3COC M TMAPOUVinUHAP C HO/lbiM nopujHeM w 
ujtokom. MeTa/i/ivmecxu* nrtacTwpb. ycTanoa- 
neHnyiO noA hum Ha Bany xopnyca pac*aTbiaa- 
>omy»o ronoBxy m pa3MeiueHHbi^ b hmxhb^ 
sacxM xopnyca c Bo3MO*HOCTbX> aaanMOAen- 
cTBwa c MerannviMecKiiM nnacrwpeM ynop. o t- 
nviMaiomeecfl Tew. mto. c ue/ibK> noswuie- 
Hvia H3AeKH0CTui ycTanOBKM MeTa/iAviMetxoro 
nnacTupfl. oho cna6*eHO JKecTxo cwnaaHHbiM 
c ynopOM npMBOAow ero oceeoro ncpeMeiue- 
hub m pacnonoKeHHWM hsa pacxarweaioiuew 
ronoBKO* AOpHHpyiom^M KonycoM, ycTaHoa- 
neHHUM na tuioxe r^ApouMnnHApa c bo3wo>k- 
HocTbK> B3anM0AeMCTSMft c MeTan/iviMecKUM 
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nnacTbipeM. ea/i icopnyca KMHeMaiwecKw cbr- 
3aH c aneiaponpwooAOM. npwBOA oceuoro ne- 
peMemehHn ynopa eunoflHew e ewAe 
AM4><t>epeHUMaiitMoro nopuiMfi, ycT3HoeneH- 
rtoro b Kopnyce m o6pa3yK)iuero c ero ctcho- 
mm Ase «aMepu, ruApaBJWMecicvi cB«3aMHbie 
Me*Ay C060* KananoH c pacno/io*eHHWM b 



H6M 06p3TWUM Kn3naHOM CO UJTOKOM. Hp* 
3T0M OAM3 W3 KdMep rMApaBHHMeCKM CBfl33Ha 

c nOAOCtbio nar MetaMM«, Apyra* - c no/iocTt»io 
BcacwBaHiin rwApoHacoca, a AOpHwpyiomwM 

KOKyC yCT'aHOBAeM C B03MO*CHOCTblO B3aHMO- 

AeticTBw« b eepxHeM nonoxewrfw co ujtokom 
06paTHoro K/ianana. 



CocTaenTe/ib H.fleBKoeea 
Pe^kTop-K);CepeA3 TexpeA M.MoprwTan KoppcKtop MJleMmi* 

3aica3/l820 Twpa*c360 noArtMCnoe 

eflVMfM focyAapcTBeBHoro KOMnrera no M3o6pereMWflM m oncpuTHflM npw TKHT CCCP 
113035. MocKea. X~35. Paynjoca* Ha6.. 4/5 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing stnngs 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 

[lower right margin] (19) SU (11) 1659621 Al 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 18, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 5, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 11, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 



The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 1 8, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 1 6, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 




OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
, in and forth© State of Tenia 

My commission expires 03-22-2003 



Stamp, Notary Public 
Harris County 
Houston, TX 



